A case of acute haemorrhagic leucoencephalitis presenting as fatal septic encephalopathy is reported. The clinical features of this condition are reviewed and the potential for earlier diagnosis is considered.
Acute haemorrhagic leucoencephalitis (AHLE) is an uncommon condition thought to be a hyperacute form of acute disseminated encephalomyelitis. The clinical and pathological features were described as early as 1891 1 , but the first description of AHLE as a demyelinating disease was by Hurst in 1941 2 . He reported two cases of fatal acute encephalitis in previously normal individuals who, at post mortem, had perivascular necrosis in the white matter with perivascular and focal demyelination, haemorrhages and oedema.
Since that first description, case reports and reviews have been sparse 3 . The exact incidence of AHLE is unknown and the diagnosis is often made post mortem. It is more common in young males, but has been reported in patients of all ages (2 to 75 years).
We describe a case of AHLE, diagnosed at post mortem, which presented as a septic encephalopathy, and discuss whether earlier diagnosis and altered management would have been possible.
CASE HISTORY
A 41-year-old female was admitted to a surgical ward with a three-day history of increasing confusion, jaundice and slurred speech. She had a past medical history of severe Crohn's Disease requiring multiple bowel resections, including a hemicolectomy and four small bowel resections. Her most recent surgery, three months previously, had been complicated by an enterocutaneous fistula, which resulted in a prolonged hospital stay. During this period, insertion of a central venous cannula was complicated by a pneumothorax treated with an intercostal drain. The intercostal drain site subsequently became colonized with methicillin-resistant Staphylococcus aureus. She had eventually been discharged on home total parenteral nutrition (TPN) via a Hickman line and was refusing any further treatment for her Crohn's Disease.
On admission she was apyrexial, agitated and severely dehydrated. She was tachycardic (150 beats per minute), hypotensive (85/60 mmHg) and tachypnoeic. On auscultation of her chest, her breath sounds and heart sounds were normal with no added sounds. The abdomen was diffusely tender, bowel sounds were absent and the enterocutaneous fistula was draining blood-stained fluid. A full blood count revealed a severe thrombocytopaenia (5 x 10 9 /l) with abnormal white cell count and a mild chronic anaemia. A clotting screen was normal. Her blood urea (35.9 mmol/l) and creatinine (231 µmol/l) were raised and she had a partially compensated metabolic acidosis (pH 7.30, base deficit 9.1). Liver function tests were mildly deranged with a hepatostatic picture.
A provisional diagnosis of sepsis was made. Blood cultures were taken and the Hickman line was removed prior to the commencement of broad spectrum antibiotics (cefuroxime 1g tds, metronidazole 500 mg tds and vancomycin 1 g bd). A platelet transfusion was given. By the following day she had deteriorated neurologically and was transferred to the intensive care unit for intubation and ventilation. A CT scan of the head revealed a small ventricular system with some obliteration of the basal cisterns suggesting raised intracranial pressure, but there was no mass effect. There was no papilloedema and following neurological consultation, a lumbar puncture was performed. The cerebrospinal fluid had an elevated red blood cell concentration (4880 x 10 6 /l) and protein concentration (1.09 g/l). No organisms were seen on microscopy and a yellow supernatant was noted.
She initially required inotropic support and rapidly developed clinical and radiological evidence of acute respiratory distress syndrome. Coagulase negative staphylococci, later found to be Staphylococcus epidermidis, were grown from the blood cultures and gentamicin 3 mg/kg/day was added to the antibiotic regime. Her condition improved slowly and the inotropic and respiratory support was weaned over the next few days.
Five days after admission to the intensive care unit, she suffered a sudden onset of hypotension and tachycardia. Her pupils were found to be fixed and dilated and she had developed papilloedema. Treatment with mannitol and acute hyperventilation was commenced. A CT scan of the brain revealed diffuse swelling in the posterior fossa with effaced ventricles. Later that day she developed diabetes insipidus. There was no change in her condition after 24 hours and two sets of brainstem death tests were performed. The cause of death was thought to be cerebral oedema secondary to septicaemia.
A post mortem examination demonstrated small bowel adhesions, but no evidence of active Crohn's in the remaining bowel. The lungs showed changes of acute respiratory distress syndrome. The heart did not show specific abnormalities and a focus of infection was not identified. The brain was swollen, weighing 1561 g and on sectioning, multiple small petechial haemorrhages were seen scattered throughout the white matter (Figures 1 and 2) of the cerebral hemispheres, cerebellum and brainstem. Following histological examination the haemorrhages were noted to be perivascular, and associated with well circumscribed areas of demyelination ( Figure 3) , with some acute axonal damage. The vessels at the centre of these lesions appeared to be small venules, many of which showed fibrinoid degeneration of their walls with scanty perivascular inflammatory cell infiltrates, predominantly microglial, with occasional neutrophil polymorphs. Lipid stains did not show any fat emboli and bacterial organisms were not seen. The appearances were typical of acute haemorrhagic leucoencephalitis. DISCUSSION AHLE has been described following various precipitating events, including respiratory tract infection 4 (most common), sepsis 5 , herpes simplex infection 6 vaccination 7 , drug therapies (such as gold and sulphonamides 8 deficiencies and in association with autoimmune disorders (including Crohn's disease 5 ). The aetiology of AHLE remains unknown, but a number of theories have been proposed. An infective agent or toxin were initially thought to be likely causes, but no evidence of this has been elucidated. In 1979, Graham et al described six cases with AHLE who also had evidence of renal damage indistinguishable from membranoproliferative glomerulonephritis 5 . They suggested that AHLE is another manifestation of a generalised Schwartzman reaction with complement activation causing tissue damage in the brain and kidneys. Recent theories postulate a post-viral autoimmune reaction or a delayed abnormal hypersensitivity reaction 10 .
The onset of AHLE can be rapid with fever, headache and decreasing level of consciousness. Convulsions and focal neurological signs may occur associated with raised intracranial pressure and loss of consciousness. If the encephalopathy is severe, there is a high mortality, death usually occurring within a few days. The presentation of AHLE may resemble meningitis or multiple sclerosis and differentiation may be difficult in the acute stage. The cerebrospinal fluid often has a raised protein level and may have a high neutrophil or red blood cell count. An increase in IgG and the presence of myelin in the CSF have also been reported 11 . A CT scan may show non-specific changes of intracranial hypertension and cerebral oedema. Magnetic resonance scanning can reveal changes identical to multiple sclerosis.
Retrospectively, this patient had demonstrated several clinical features suggestive of AHLE together with known precipitating factors. She had an autoimmune disorder (Crohn's Disease), was malnourished and presented with a bacteraemia associated with an acute confusional state. Despite commencement of appropriate antibiotics she had continued to deteriorate neurologically. The CT scan demonstrated signs of raised intracranial pressure and there were erythrocytes in the CSF. However these features of AHLE are shared with many other disorders. Sepsis may be associated with brain dysfunction 12 . This can be due to a direct cause such as meningitis, encephalitis or brain abscess or due to indirect causes including metabolic derangement, vascular events, trauma or drug therapy. In the absence of a specific cause, a diagnosis of septic encephalopathy may be made. Septic encephalopathy is defined as an acute reversible generalised disturbance in cerebral function in the presence of sepsis. In this form of encephalopathy CSF commonly shows an isolated raised protein level and the EEG is abnormal, commonly with triphasic waves or a burst suppression pattern 13 . Potential mechanisms include direct infection of the brain with micro-abscesses, altered amino acid ratios or altered brain perfusion 14 .
A MRI scan may have demonstrated evidence of demyelination although, because of its rarity, a diagnosis of AHLE may not have been made. In addition, there are numerous problems in performing MRI scans on critically ill patients due to difficulties with monitoring and the provision of organ support. Currently there are no other described investigations which would have led to this unusual diagnosis.
As diagnosis is commonly made post mortem, treatment options are limited. Corticosteroid therapy has been reported to produce rapid recovery in some cases 3, 11 and plasma exchange has been used where steroids have failed 10 . As our diagnosis was made post mortem we were unable to attempt these therapies.
This case, although unusual, provides yet another illustration of how post mortem examination of patients dying from critical illness can provide valuable information and yield unexpected diagnoses.
